AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 



IN THE CLAIMS: 

1 1 (Currently Amended) A Radiation -lead-substitute radiation p rotection apron efiead 
s ubstitute material for radiation protection purposes against radiation resulting from in th e en e rgy 
range of an X-ray tube having a voltage of from 60 to 140 kV, said apron comprising a structure 
e£at least twe-a first and a second p rotective teyegfl- iayer of different compositions which are 
separate or joined together, wherein said first t he-protective lay e r(s) layer comprises 
predominantly atomic elements of a first atomic number and is designed to be located on a part 
of the apron more remote farther away than the second protective layer from a skin layer of a 
wearer when worn by a wearer. body b e ing protect e d compris e ^) pr e dominantly th e el e ments 
having a low e r atomic number, or their comp o und s ? and the protectiv e lay e r(s) close to the body 
b e ing prot e cted compris e (s) pre do min a ntly the elements having a higher atom i c n um ber, or their 
compounds, and said second protective layer comprises predominantly atomic elements of a 
second atomic number and is designed to be located on a part of the apron closer than the first 
protective layer to the skin layer of the wearer when worn by the wearer, wherein said first 
atomic number is lower than said second atomic number, and wherein for nominal overall lead 
equivalents of from 0.25 to 2.0 mm the lead substitute material comprises 

from 12 to 22 wt. % matrix material, 

from OITu pll to 75 wt % Sn or Sn compounds, 

from 0 [[up1] to 73 wt. % W or W compounds, and 

from 0 [[up11 to 80 wt. % Bi or Bi compounds, and 
wherein not more than one of the constituents is 0 wt, %. 

2. (Currently Amended) The radiationRa d iation protection apron of l e ad substitute 
material according to claim 1, c har acte rised in that wherein the lead substitute material 
comprises 

from 12 to 22 wt. % matrix material, 

fromO [[up]] to 39 wt. % Sn or Sn compounds, 

fromO [[up]] to 60 wt. % W or W compounds, and 
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fromO [[up]] to 60 wt. % Bi or Bi compounds 

wherein not more than one of the constituents is 0 wt. %. 

3. (Currently Amended) The radiation Radiation protection apron of load substitute 
material-according to claim 2, characterised in that wherein the lead substitute material 
comprises 

from 12 to 22 wt, % matrix material, 
from 0 [[up]] to 39 wt. % Sn or Sn compounds, 
from 16 to 60 wt, % W or W compounds and 
from 16 to 60 wt, % Bi or Bi compounds. 

4. (Currently Amended) The radiationRadiation protection apron of lo ad substitute 
material according to claim 1, characterised in that w h erein the lead substitute material 
comprises 

from 12 to 22 wt. % matrix material, 
from 40 to 60 wt. % Sn or Sn compounds, 
from 7 to 1 5 wt, % W or W compounds and 
from 7 to 15 wt. % Bi or Bi compounds. 



5. (Currently Amended) The radiationR adfetton-protection apron of le ad s ubstitut e 
material according to claim 1, characterised in that wherein the lead substitute material 
additionally comprises up to 40 wt, % of one or more of the following clcmcnts [[:j] 

Er, Ho, Dy, Tb, Gd, Eu, Sm, La, Ce, Nd, Cs, Ba, I, Pr a and/or their compounds,, and[[/or]] CsL 

6. (Currently Amended) The radiation Radiation protection apron o f l e a d substit ute 
m ate ria l according to claim 5, characterised in that wherein the lead substitute material 
additionally comprises up to 20 wt, % of one or more of the following elements [[:]] Er, Ho, Dy, 
Tb, Gd, Eu, Sm, La, Ce, Nd, Cs, Ba, I, Pr a and/or t heir compounds 1 and[[/or]] CsL 

7. (Currently Amended) The radiation Radiation protection apron o f load sub s titute 
material according to claim 6, characteris e d in that - wherein 
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the lead substitute material additionally comprises up to 8 wt % of one or more of the following 
clcmont3 [[:]] Er, Ho, Dy, Tb, Gd, Eu, Sm, La, Ce, Nd, Cs, Ba, I, Pr a ~emd/eHheir compounds-, 
and[[/or]] Csl. 

8. (Currently Amended) The radiation Radiation protection apron of lead substitute 
material according to claim 1, ch a ract e ri s ed in that wherein the lead substitute material 
additionally comprises up to 40 wt. % of one or more of the following olements [[:]j Ta, Hf, Lu, 
Yb, Tm, Th, U and[[/or]] their compounds. 

9. (Currently Amended) The radiationR a dia t ion protection apron of lead substitute 
material according to claim K 8r eharaetcriscd in that wherein the lead substitute material 
additionally comprises up to 20 wt. % of one or more of t h e following cl o mcnt3 [[:j] Ta, Hf, Lu, 
Yb, Tm, Th, U and[[/or]] their compounds. 

10. (Currently Amended) The radiation Radiation protection apron of lead substitute 
ma te rial according to claim L 9, characterised in th atwherein the lead substitute material 
additionally comprises up to 8 wt. % of one or more of the following clcments [[:]] 

Ta, Hf, Lu, Yb, Tm, Th, U and[[/or]] their compounds. 

1 1 . (Currently Amended) A Radiation lead-substitute radiation protection apron e£iead 
substitute material for radiation protection purposes a gainst radiation resulting from in the energy 
r ang e - frf an X-ray tube having a voltage of from 60 to 90 kV according to claim 5, 
characterised in that wherein for nominal overall lead equivalents of from 0.25 to 0.6 mm the lead 
substitute material comprises 

from 12 to 22 wt. % matrix material, 
from 49 to 65 wt. % Sn or Sn compounds, 
fromO [[up]] to 20 wt. % W or W compounds, 
from 0 [[up]] to 20 wt. % Bi or Bi compounds and 

from 2 to 35 wt. % of one or more of the elements Gd, Eu, Sm, La, Ce, Nd, Cs 5 Ba, I, Pr a 
a nd/or their compounds^ and[[/or]] CsL 
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12. (Currently Amended) A Radiation lead-substitute radiation protection apron e£4ead 
g ttb s titeta - mat e rial according to claim 1 1, characterised in tha t wherein the lead substitute 
material additionally comprises from 2 to 25 wt. % I, Cs, Ba, La, Ce, Pr and/or Nd and/or their 
compounds and/or CsL 

13. (Currently Amended) A Radiation lead-substitute radiation p rotection apron oflead 
s ubstitute material for radiation protection purposes against radiation resulting from in the energy 
range of an X-ray tube having a voltage of from 100 to 140 kV according to claim 5, 
characteri se d in that wherein for nominal overall lead equivalents of from 0 + 25 to 0.6 mm the lead 
substitute material comprises 

from 12 to 22 wt. % matrix material, 
from 40 to 73 wt. % Bi and/or W or their compounds and 
from 5 to 38 wt. % of one or more of the following c l c m o nt9 [[:]] Gd> Eu, Er, Hf 
and[[/or]] their compounds. 

14. -15. (Cancelled) 

1 6. (Currently Amended) A Ra diat i on -lead-substitute radiation p rotection apron oflead 
substitut e mat e rial according to claim 1, charact e rised in that wberein [[it]] the protection apron 
comprises a structure of at least two protective layers of different compositions which are 
separate or joined together, wherein at least in one layer at least 50% of the total weight consists 
of only one element from the group of Sn, W A and Bi a or their compounds a compound thereof 

1 7. (Currently Amended) A Radiat io n lead-substitute radiation p rotection apron ofl e ad 
substitute material -according to claim 1, characteris ed in - thaHfr eo mpris o s a structure of at least 
two prot e ctiw 4 ayers of diff e rent c om p o s itions which are separate or joined tog e th e r, wherein at 
least in one layer of the radiation protection apron at least 50% of the total weight consists only 
of at least 40 wt. % Sn or its compounds and at least 10 wt. % I, Cs, Ba, La, Ce, Pr and/or Nd 
and/or their compounds and/or CsL 

1 8. (Currently Amended) A Radiation lead-substitute radiation p rotection apron e £lead 
substitu t e material according to claim 1, ch aract eris ed in that wtoem it comprises a structure of 
atloast two protective - lay ers of different composition^-which arc separate or joined together, 
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wherein t he protective layer(s) design ed to be farther mor e re mote from the body -skin layer of the 
wearer comprise(s) predominantly [[the]] elements or their compounds having a higher X-ray 
fluorescent yield, and the protective layer(s) etose- designed to be closer to the body skin layer of 
a wearer comprisef s) [[the]] elements or their compounds having a lower X-ray fluorescent yield. 

19. (Currently Amended) A RM -at ion -le ^ subs titute radiation p rotection apron of l e ad 
substitute material according to claim 1, ehmuct e rised - jt i ^ ftt wherein 
it the protective apron comprises a structure of at least three protective layers of different 
compositions which are separate or joined together, wherein the protective layer(s) more remote 
from the body and the protective layer(s) close to the body comprise predominantly the elements 
having a higher atomic number or their compounds, and there is arranged in the middle at least 
one protective layer comprising predominantly elements having a lower atomic number, 

2(X (Currently Amended) A Radiation lead-substitute radiation p rotection apron of le a d 
substitut e mat e rial according to claim 1 , e haracteris o d in tha t wherein a weakly radioactive layer 
is embedded between two non-radioactive protective layers which are separate from or joined to 
the radioactive layer, 

21 . (Currently Amended) A R^diatien- lead-substit ute radiation protection apron of l e ad 
substitute mat e ria l-according to claim 1 , characterised in - that comprising [[the]] metals or metal 
compounds that are granular and there -have p article sizes that exhibit a 50 th percentile according 
to the following formula 



wherein 

D 50 represents the 50 th percentile of the particular size distribution, 
d represents the layer thickness in mm and 

p represents the proportion by weight of the particle material component in the total 

weight, 

and the 90 th percentile of the particle size distribution D 90 < 2 ■ D 5 o« 
22. (Cancelled) 
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23. (Withdrawn) A method of protecting a body from radiation by using a lead substitute 
material for radiation protection purposes in the energy range of an X-ray tube having a voltage 
of from 60 to 140 kV, comprising a structure of at least two protective layers of different 
compositions which are separate or joined together, wherein for nominal overall lead equivalents 
of from 0.25 to 2.0 mm the lead substitute material comprises 

from 12 to 22 wt, % matrix material, 
up to 75 wt. % Sn or Sn compounds, 
up to 73 wt. % W or W compounds, and 
up to 80 wt. % Bi or Bi compounds, 

characterized in that the protective layer(s) more remote from the body being protected 
comprise(s) predominantly the elements having a lower atomic number, or their compounds, and 
the protective layer(s) close to the body being protected comprise(s) predominantly the elements 
having a higher atomic number, or their compounds. 

24. (Withdrawn) The method of protecting a body from radiation according to claim 23, 
characterised in that 

the lead substitute material comprises 
from 12 to 22 wt. % matrix material, 
up to 39 wt. % Sn or Sn compounds, 
up to 60 wt. % W or W compounds, and 
up to 60 wt. % Bi or Bi compounds. 

25. (Withdrawn) The method of protecting a body from radiation according to claim 23, 
characterised in that the lead substitute material additionally comprises up to 40 wt. % of one or 
more of the following elements: 

Er, Ho, Dy, Tb, Gd, Eu, Sm, La, Ce, Nd, Cs, Ba, I, Pr and/or their compounds and/or CsL 

26. (Withdrawn) The method of protecting a body from radiation according to claim 23, 
characterised in that the lead substitute material additionally comprises up to 40 wt. % of one or 
more of the following elements: 

Ta, Hf, Lu, Yb, Tm, Th, U and/or their compounds. 
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27. (Withdrawn) The method of protecting a body from radiation according to claim 25, 
for radiation protection purposes in the energy range of an X-ray tube having a voltage of from 
60 to 90 kV, characterised in that for nominal overall lead equivalents of from 0.25 to 0.6 mm 
the lead substitute material comprises 

from 12 to 22 wt % matrix material, 

from 49 to 65 wt. % Sn or Sn compounds, 

up to 20 wt. % W or W compounds, 

up to 20 wt. % Bi or Bi compounds and 

from 2 to 35 wt. % of one or more of the elements Gd, 

Eu, Sm, La, Ce, Nd, Cs, Ba, I, Pr and/or their compounds and/or CsL 

28. (Withdrawn) The method of protecting a body from radiation according to claim 23, 
characterised in that it comprises a structure of at least two protective layers of different 
compositions which are separate or joined together, wherein at least in one layer at least 50% of 
the total weight consists of only one element from the group Sn, W and Bi or their compounds. 

29. (Withdrawn) The method of protecting a body from radiation according to claim 23, 
characterised in that it comprises a structure of at least two protective layers of different 
compositions which are separate or joined together, wherein the protective layer(s) more remote 
from the body comprise(s) predominantly the elements or their compounds having a higher X- 
ray fluorescent yield, and the protective layer(s) close to the body comprise(s) the elements or 
their compounds having a lower X-ray fluorescent yield, 

30. (Withdrawn) The method of protecting a body from radiation according to claim 23, 
characterised in that it comprises a structure of at least three protective layers of different 
compositions which are separate or joined together, wherein the protective layer(s) more remote 
from the body and the protective layer(s) close to the body comprise predominantly the elements 
having a higher atomic number or their compounds, and there is arranged in the middle at least 
one protective layer comprising predominantly elements having a lower atomic number. 
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3 1 . (Withdrawn) The method of protecting a body from radiation according to claim 23, 
characterised in that the metals or metal compounds are granular and their particle sizes exhibit a 
50 th percentile according to the following formula 

n d-p 

An = mm 

50 1Q 

wherein 

Dso represents the 50 th percentile of the particular size distribution, 
d represents the layer thickness in mm and 

p represents the proportion by weight of the particle material component in the total 

weight, 

and the 90 th percentile of the particle size distribution D90 < 2 * Dso> 
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